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(57) Abstract 



Method for the determination of an analyte in a volume of a fluid sample, in particular of anti-TSH receptor autoantibodies in a patient 
serum, in which one or more determination reagents) which contains or which contain a) a predetermined amount of a binder (B) for the 
analyte (A) and b) a predetermined amount of a competitor (K) which is likewise bound by the binder (B), in such a way that the extent of 
its binding to the binder (B) is correlated with the simultaneous presence of the analyte (A) and/or its amount in the sample, the competitor 
(K) being labelled, or being capable of being labelled, with a label which permits its qualitative and/or quantitative determination, is or are 
added to the sample with the formation of a liquid reaction mixture, wherein c) the liquid reaction mixture is reacted simultaneously or 
subsequently with a solid phase to which a substance (Tmm) for the selective immobilization of the amount of competitor (K) not bound 
to the binder (B) is bound, and optionally with a labelled reactant (Label) for the immobilized competitor (K), and after a quantitative 
separation of the solid phase from the liquid reaction mixture, the amount of the competitor (K) bound to the solid phase is determined in 
a manner known per se by means of physical and/or chemical detection of the label bound to said competitor, and the determined amount 
of said competitor (K) is correlated with the presence and/or amount of the analyte (A) in the original sample. 



*SDOCID.<WO 9506258A1> 



Austria 

Australia 

Barbados 

BcJgnan 

Burkina Faso 

Bulgaria 

Benin 

Brazil 

Belarus 



Ft 
FR 
GA 



AT 
AU 
BB 
BE 
BF 
BG 
BJ 
BR 
BY 
CA 

£ S£ 

05 Czechoslovakia 
?** public 

Denmark 
Spain 



C2 
DE 
OK 
ES 



Finland 
Gabon 



Mc Monaco 

MG of Moldova 

w Madagascar 
Mali 
Mongoiu 



Mauritania 

?5 Nclberi^ 

^ Norway 

J* New 2^ 

rL Poland 

*° Romania 

™ ST 0 **— 

5L S, °veaia 
f* SJovakia 

2? Q>ad 
I? Tpgo 
.Ji Tajiks 

« ass--— « 

w Viet Nain 



WO 95/06258 PCT/EP 94/0274 8 



5. 



Method for the determination of an analyte and its 
use for the determination of anti-TSH 
receptor autoantibodies in a patient serum 



The invention relates to a method for the 
determination of an analyte in a volume of a fluid 
sample and its use for the determination of anti-TSH 
receptor autoantibodies in a patient serum. 

10 An "analyte" in the meaning of the statements 

relating to the present invention is primarily a 
biologically " active substance, the presence and/or 
amount of which in a naturally fluid biological sample 
or in a biological sample converted into fluid form by 

15 an appropriate pretreatment are to be determined. In 

the meaning of the present invention, analytes are 
therefore primarily substances having hapten or antigen 
properties, such as hormones, peptide hormones, 
physiologically active peptides and proteins, the 

2 0 latter also comprising proteins having immunoglobulin 

character, that is to say antibodies or autoantibodies. 
The biological samples are primarily blood samples or 
other fluid blood fractions, such as, in particular, 
serum samples or plasma samples, but the sample may in 

25 principle also be another biological fluid, such as 
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saliva or urine,, or solubilized tissue extracts. 
However, the invention is not restricted to the 
determination of biologically active substances of 
natural origin but also includes the determination of 
5 medicaments and their metabolites in biological fluids 

and can also be used for the determination of any other 
substances in any fluids if the use of the relatively 
expensive method according to the present invention is 
useful for the determination of such analytes and the 

10 binding partners and reactants required in such a case 

for carrying out the method according to the invention 
can be found. However, the present invention is 
particularly important for the determination of 
biologically active substances, in particular of 

15 substances of a protein nature , in biological fluids, 

and in turn for the determination of those analytes 
which are difficult to determine in another manner 
known per se . Where the determination method according 
to the invention is described , below^ primarily with 

2 0 reference to certain types of analytes or even with 

reference to certain analytes, this is not to be 
interpreted to imply a restriction of the method 
according to the invention to such analytes. 

While a wide range of chemical and/or 

2 5 physical methods of determination are available for 

simple chemical substances of inorganic or organic 
nature, biologically active analytes, in particular 
naturally occurring biological molecules having certain 
physiological functions, must, as a rule, be determined 
30 by so-called immunodiagnos tic methods since, owing to 

their nature and/or the amount in which they occur, 
other methods of determination cannot be used or, for 
example, are too expensive for clinical practice. 

It may be assumed that such immunological 

3 5 methods of determination are in principle known. The 

known methods can be assigned to various types , 
depending on the reaction type, the substance to be 
determined or the detection method to be used. Thus, 
some of the methods can be assigned to so-called 

4 0 competitive determinations, which include the classical 
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radioimmunoassay (RIA) and which, depending on the 
label, the type of molecule to be determined and the 
determination .in homogeneous or heterogeneous phase, 
can in turn be assigned to various subtypes. Regarding 
5 the basic method for the determination of antigens and 

antibodies by competitive methods, reference may be 
made , for example , to the . top of column 3 of 
US-B1-3654090 . In this method, a known amount of a 
competitor and less than the required amount of a 

10 specific binder are added to the sample to be 

investigated, as a rule one of the components, 
competitor or binder, being present in labelled form 
and the other in immobilized form, and the desired 
amount of the analyte is determined from the amount of 

15 the label bound to the solid phase. In this method, it 

is thus necessary for at least one of the components, 
binder or competitor, to be capable of being 
immobilized and the other to be capable of being 
labelled, the possibility of subsequent indirect 

20 labelling also being sufficient instead of direct 

labelling. 

Another principle, which is known as the so- 
called sandwich determination method, is suitable for 
analytes which have two different binding sites for 

25 binders, such as, for example, different antibodies. 

First, the total amount of analyte. present in the 
sample is bound by means of an excess of a first 
immobilized antibody, and this amount is labelled 
subsequently or simultaneously with a second labelled 

3 0 antibody. In indirect variants of this principle, as 

are realized, for example, in EP-A1-0105714 or 
EP-A1-147848 , a further immobilized or labelled 
antibody is used either for immobilizing or for 
labelling the sandwich containing the analyte to be 

35 determined. In all these methods, the analyte to be 

determined is finally itself present in the immobilized 
and labelled immunocomplex, which is obtained as a 
result of the assay and is measured. 

In their various embodiments, the above basic 

40 methods can be used for the determination of most 
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according to one of the basic principles described 
above, this results in there being only slight freedom 
with regard to the design of such a method. Thus, in 
the case of the determination of anti-TSK receptor 
5 autoantibodies, it has not been possible to date to 

employ immobilized receptors (and labelled bTSH) or 
immobilized competitors (and labelled receptor) 

The statements just made are to be explained 
in further detail for the case of the determination of 

10 autoantibodies against the TSH receptor, which is also 

a preferred case for carrying out a typical method of 
determination according to the present invention. 

TSK is a pituitary hormone which plays a key 
role in regulating the function of the thyroid. Its 

15 release is stimulated by the hormone TRH formed in the 

hypothalamus and controls the formation and release of 
the most important thyroid hormone thyroxine (T4) . On 
the basis of a feedback, the thyroxine content of the 
serum controls the release of TSH. The formation of 

2 0 thyroxine by the thyroid cells is stimulated by TSH by 

a procedure in which the TSH released by the pituitary 
binds to the TSH receptor of the thyroid cell membrane. 

In certain pathological conditions, various 
types of autoantibodies against this TSH receptor can 
25 also be formed. Depending on the type of these 

autoantibodies, either inhibition of the formation and 
release of thyroxine may occur at the TSH receptors 
owing to the shielding of the TSH molecules, or, on the 
other hand, this thyroid hormone- may be released in an 

3 0 uncontrolled manner because the anti-TSH receptor 

autoantibodies mimic the action of the TSH and 
stimulate the synthesis and release of thyroid 
hormones . The thyroid hormone excess resulting in the 
latter case manifests itself, inter alia, as 
3 5 hyperthyroidism of the Grave's disease type. 

The detection of anti-TSH receptor 
autoantibodies is thus very important for clinical 
practice, and there is already a number of known 
radioreceptor assays which permit the determination of 
such autoantibodies in biological fluids. 
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to co m o etit s r v c ! r T aio7r ptor assays function simii ^y 

of -Vi-ana^ri 1 ™ 0333 ^' ^ ^ ^ea d 

antibodies, preparations of TSH 
receptors are used as specific binding reaaent for th! 
autoantibodies to ■ ■ 9 Ior the 

used as a " t d ^erm in ea and the TSH preparation 
usea as a competitor in radiolabeled form. Owing to 

are °' ^ interaction Sic, 

:: : ;Lrnr ed beiow - the test must - — 

tnat the reaction of the TSH rece^to. 

* yuuccs tormed from receptor anri k-;^- 
partners are precinitat^ * Ending 
e precipitated, for example by the addin^ 

pj-eLipicate is measured. 

The basic principles and details of u 
determination of anti-TSH « . ^ 
hnfflan 1 TSH rece ?tor autoantibodies in 

numan serum are desrriho^ 

which in addi,- ^ P ublicat i°ns, among 

hich, ln addition to the product information of the 
various test manufacturers, the articles by L C 
Harrison and P.,. Leedman in ^ fi 

Pages 43 to 48, 1990 , Bernard Rees Smith et al 1 n 

In L &ad ** r ™ d Rees S -th and Regi nald Hall> Method ; 
« Enzymology, Volume 74, p ages 405 to 420 , 19£J1 ^ 
be mentioned in particular. A1 l receptor assays 
described for the determination of anti-TSH recept^ 
autoantibodies realise the basic method describe! 
above Regarding further details, reference m ay be 

Patent Application P 42 3? 430.8 of the Applicant 

TsTLc~ ^ tion'of ant ; 

TS receptor autoantibodies and operating according to 
a basic principle other than that described above Hi 
not been disclosed to date. 

The reason for this is the nature of th- 
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•ffinity of bovia, TSH to porcin. TSH JL. - ■ 

» r a test of all invescigat p ed co ir t ; 0 r p r T ;;/S; 
s.? a r bioiogicai ^ - * * 

nrn * h " ±S ^ ° bjeCt ° f thS Present invention to 
prov, de a novel m£thod fche determina J <~ 

analyte „ a volume of . liqaid partial" 

with regard to the nature of the competitor fo . an 
analyte to be determined and the 

fro! thSre ±S 3 grSater inde P^-ce of the test 

10 ° f the -alyte and of the associated 

binder, and which makes it possible in particular t " 
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in ■ 1S 3 particula ^ object of the present 

:ir r to provide a method < ~ the ^^tii 

ant.-TSH receptor autoantibodies which functions 
accords to such a novel principle and is free of the 

st::rr enti T d disadv - ta ^ s «* ^ ^ me^d £ 

simultaneously retains its advantages. 

These objects are achieved by methods of 
determxnation accordinq to ci a <» i ^ I 
o* this m^h ^ and the emb °diment 

o- this method according to claim 15. 

«W -k • AdVantageoUS ^odiments of these methods are 
aescnbea m the subordinate subclaims. 

the h • FUrthSr PrSferred embodi ^ts and features of 
the bas.c method and its specific design for the 
determ.nat.on of anti-TSH receptor autoantibodies III 
evxaent from the following description. 
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For an explanation and illu^r--*-- 
^sic orincioieof thp - . ^lustration of the 

Pig. 1~. ^ metn ° d ' Terence may be made to 

ThS metho ^ according to th~ < 
- acnieves th~ b^-f,- v, ■ y tns invention 

« indirectly measured by carrvina dec — ined 

concentration measurement as a me ^ 
concentration of th. • I- ^surement of the 

or can be labelled with J J ^^l led 

in particular with f«ti„"^ "^IL^" ' 
sandwich, and the amount of which ±. 1BBnobll »^ 
the amount of the analyte (I) t I * ^ 

" investigated, in such a way l! t an ^ * 

of analyte (A) l eads , . * lncreas ^d content 

comnetitor (K , or bo ? " lnCreaSed «"°«nt: of bound 

W or bound label (Label) 

invention,^* not ^ 
2° .resent in t- h ne «ssary for the label to be 

present ln the complex comprising binder fo . 
receptor, and competitor but la example 
independently of 1 oo i ^Hang may be effected 

competitor, 7n y < ^ 1 " 11 * ^/—^ or 
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T; lll2atira 3nd/or lulling of those constituents 
0i th£ com P etic ^ which are bound to the binder do not 
occur and the binding of the competitor to the binde^- 
is not significantly impaired by the immobilization or 
tne unbound amounts of competitor. 

In other words, the binding of the competitor 
(for example of the bovine TSH in the determination of 
anti-TSK receptor autoantibodies) to the binder (TSH 
receptor) must be sufficiently favoured in comparison 
with the binding of the competitor to the solid phase 
that is to say the complex formed by interaction of 
binder and receptor must be sufficiently 
thermodynamically and/or kinetically stable so that 
there is no significant liberation of the already bound 
competitor from the stated complex in the presence of 
tne substance used for the selective immobilization of 
tne competitor, within the common incubation times 
usee. Th^s can be achieved through the correct choice 
of the concentrations of the test components and/or the 
staggering and the duration of the incubations for the 
various reactions and/or the choice of antibodies which 
: have sufficiently low association kinetics for the 
immobilization- and labelling of the competitor not 
bound to the binder, or by working under conditions 
wnich lead to such association kinetics. 

Furthermore, it must be ensured that the 
label bound to the solid phase is actually only a label 
or the competitor not bound to the binder. m other 
words, it is necessary to prevent a) antibodies or 
antibody fragments used for subsequent labelling of the 
competitor from binding directly to the antibodies 
immobilized on the solid phase for immobilization of 
the competitor, and b) . furthermore the Comdexes of 
binder and competitor from being bound to the solid 
phase or, if they are to be bound, from being labelled 
The last-mentioned, requirement is fulfilled when at 
least one of the two antibodies used for immobilizing 
and labelling the competitor binds to an epitooe of the 
competitor (bTSh) which is blocked by the preferential 
binding of the competitor to the binder (of the bTSH to 

^BSTnUTE SHEET (&JLE 25} 
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which show the following: 

Fig. 1 is a schematic representation of -the basic 
mstnod according to the invention, with' its recu<r=d 
test components for the example of the determination of 
anti-TSH receptor autoantibodies; 

Fig. 2 shows the binding of a labelled TSH antibody to 
a solid phase coated with another TSH antibody and in 
the form of a wall of a test tube, said binding being 
dependent on the concentration of an added bTSH; 
Fig. 3 shows the reduction in the measured signal in 
the system according to Fig. 2 in the case of 
preincubation with a porcine TSH receptor,- 
Fig. 4 shows the elimination of the receptor-related 
reduction of the measured signal according to Fig. 3 by 
the addition of patient serum with anti-TSH receptor 
autoantibodies, increasing amounts of immobilized and 
labelled bTSH corresponding to increasing amounts of 
autoantibodies ; 

Fig. 5 shows the results of a measurement of serum 
groups of patients suffering from Grave's disease and 
healthy volunteers by a method according to the 
invention, and 

Fig. 6 shows- a correlation of. the measured values 
obtained by the method according to the invention with 

25 the measured values of a traditional test for the 

determination of anti-TSH receptor autoantibodies which 
has been tested in practice. 

To- examine the question as to whether anti- 
TSH receptor autoantibodies can be determined in 

3 0 practice by a method of determination according to the 

invention, various tests were carried out using the 
following materials and methods. 
Materia;) , anci methods • 
1. Test tubes 

35 For the Preparation of a solid phase for 

immobilizing bTSH used as the competitor, polystyrene 
star tubes. (NDKC) were coated with 1.0 VS of 
monoclonal, commercially available anti-TSH antibodies 
(antibody No, 5405 from Medix, Finland) per 300 A l of 

« . 0.1 M NaHC0 3 , P H 8.0 (15 hours, room temperature), 
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after which saturation and f reeze-drying were carried 
out in a manner known per se with 0.5% bovine serum 
albumin (BSA) /3 % Karion/0 . 005% NaN 3 . 

According to the producer, the special anti- 
5 TSH antibody is specific for hTSH or the beta-subunit 

of hTSH and has an affinity constant of 5 x 10 9 1/mol 
hTSH . It is produced in vitro and is commercially 
available as an affinity-purified Ig fraction in 
0.15 mol/1 NaCl with a content of 0.1% NaN 3 (protein 
10 concentration 0.02 mg/ml) . 

2. Bovine TSH preparation used as competitor 

A commercial TSH preparation with the name 
"Thytropar" from Rorer Pharmaceuticals was used in an 
amount of 100 jjU per determination. 
15 * 3 . Porcine TSH receptor used as binder 

A porcine TSH receptor which is a crude 
detergent extract of porcine thyroid membranes and the 
preparation of which is described in the literature 
(cf . for example Bernard Rees Smith and Hall in Meth. 
20 Enzym. 74, pages 405 to 420, 1981, or Patent 

Application P 42 37 430.8 of the Applicant) was used. 
The porcine TSH receptor was used in a concentration 
four times higher than that of conventional known 
methods of determination. 
25 4. Labelled antibody for labelling an immobilized 

bTSH competitor 

A commercial monoclonal mouse anti -bTSH 
antibody which is known to bind bTSH in a different 
epitope from the antibody used .for coating the test 
tubes ^ (monoclonal anti-bTSH antibody 920831-52 from 
CLB, Amsterdam, The Netherlands) was labelled by known 
methods with acridinium ester in a molar ratio of 
1:1. Acridinium ester label not bound to the 
antibody was separated off by gel filtration. For 
35 carrying out the test, the tracer obtained was adjusted 

to a concentration of 200000 RLU (Relative Light Units) 
per 200 fjl of 10 mM tris/KCl pH 7.5/0.1% BSA/0.4 mg/ml 
mouse IgG/0.4 mg/ml bovine IgG. 

It is assumed that the use of this stated 
antibody is just as uncritical as the use of the first- 
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mentioned one. The siH -i ■> ■ <- 

monoclonal antibody .a^^T^ ° E ° th " «»«^- 

7 obtainable in a manner known 

Per sa D y immunization (for example with £ ™ 

animals and subsequent conventional selection can be 

LT;; y testsd in the manner described — x 

the above « J^T* ^ "** ™ ^ ^ 

Test 3 

In a preliminary test, it was determined 
whether a bTSH sandwich bound to a solid phase caTL 
prepared using the monoclonal antibodies used for 
coating the test tubes and for preparing the tracer 
For this purpose, various amounts of bovine • TSH were 
mcubated together with 200000 RLU of the tracer 
Prepared as above in a volume of 300 ,1 of ^ ' 
(Phosphate-buffered saline solution, in the test tubes 

IZ 71 " ° eSC ribSd ab ° Ve ' While shak -g at, 300 rpm. 
The bound/rree separation was then carried "out £ a 

^ 56 Md the -lid-phase luminescence 

was measured. The luminescence bound to the test tubes 
was measured with an LP 952 T luminometer from.Bertold 

trare Fl9 - 2 Sh ° WS that increasing amounts of 

tracer are immobilized with increasing amounts of bTSH 
that is to say a sandwich can be prepared usina the two 
selected antibodies. 



Test ? • 



Testing of the effect of the presence of a 
rece P tor preparation on the' amount of bovine TSH 
-as-arable in the ..sandwich- reaction according to test 

The following procedure was used- 

f S0 !" r t" bl " amOUntS ° f Crude Porcine TSH receptor 
(50 pi from TSH receptor reagent TRAK-Assay Keying 

Berlin) were pipetted into the test tubes coated with 

monoclonal anti-TSH antibodies.- 

2 - 25 „1 of bovine TSH (Thytropar, Rorer, 100 uu 

m PBS) were then pipetted. 

3 ' 200 of labelled monoclonal anti-TSH 
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antibodies n, • 

— «*» a dde r;; s m c r ce " iabeiied '- -°°oo ^ . 

too** 3113 ° f 3 ^ ln PBS ^ 

S h aking u a b t at 3 ;°; ^ n carrisd 

Porcine tsp >- lg - 3 , the ^ 

iraobilij.^ TSH «"oh c ,„ K * "auction 

Teg^^ added receptor. S a result 



defined = m „ 
autoantibodies Were ^ an ti - XSH 

to test WSre ^ded to the test S / re «ptor 

— Sponds 2 - to - — antibody ^ = ac COrding 
35 ° U/l Q u Serum with an = . • ratlon "nit 

Specifi call 
car ^ied out ^ tile co mp i ete test . 

t t -«- » Mi the p^^" «nco ated tsst 

^n:rr- ~-^r~ - =° « « 

minutes ^ "Howed by ineuh.* ■ 

-re the r °° m ta "*™=«re. V 5 ^ *>r f ifteen 
then added by means Qf 25 « of bTSH ( „ 0 

After ,■„„ P^ette. ' 

sandwich. r were added to lth 

° Proauce the 

^cubation was ca- ried ■ 

a-ried out for thre* u 



WO 95/06258 



- 16 - 



PCT/EP94/02748 



rocm temperature while shaking at 3 00 rpm and washing 
was carried out with the use of a commercial Lumitest 
wash solution from Kenning Berlin. The luminescence 
bound to the test tubes was then measured as in test 1, 
5 using the LB 952 T luminometer from Bertold. 

Fig. 4 shows the increase in the 
concentration of the luminescent label bound to the 
wall of the test tube as a function of the amounts of 
added anti-TSH receptor autoantibody. 
10 Test 4 : 

For the determination of the clinical 
usefulness, sera whose donors are classified as having 
Grave's disease were measured by the method of 
determination according to the invention, according to 
15 the incubation protocol described under test 3 . in 

addition, sera from people with healthy thyroids who 
were free of anti-TSH autoantibodies were measured. 

Fig. 5 clearly shows that a clear distinction 
between healthy volunteers and patients suffering from 
20 Grave's disease is possible by the method according to 

the invention. 

The values obtained in the measurement of the 
antibody- containing sera by the method according to the 
invention were furthermore compared with the results of 

2 5 measurements by an acknowledged comparison method used 

in practice (TRAK- Assay of Henning Berlin) . 

The results are shown in Fig. 6. It can be 
seen that the results of the method according to the 
invention can be correlated with- the results obtained 

3 0 by the known method of determination. Autoantibody - 

free, negative sera (< 15 U/l) give low measured values 
in the test according to the invention as in the known 
test, while autoantibody- containing , positive sera 
generally give higher measured values even in the 
3 5 method of- determination according to the invention. 

The results shown in Fig. 6 document the clinical 
usefulness of the novel method of determination in the 
practical embodiment described. 

In the method of determination described 
above, the binder {crude porcine TSH receptor from 
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porcine thyroids) is preincubated with the sample 
(patient serum) and the competitor (crude bovine TSH) 
in a test tube. 

The liquid reaction mixture is then 
5 transferred to. a test tube which has a coating for 

selective binding of those constituents of the 
competitor which are not bound to the binder (coating 
with a monoclonal anti-bTSH antibody) , and at the same 
time the second, labelled antibody ( luminescence - 

10 labelled monoclonal anti-bTSH antibody) is added to the 

tube. This antibody is chosen so that it does not bind 
to the competitor bound by the binder (bT.SH bound to 
the receptor) or to the second anti-bTSH antibody 
immobilized on the test tube wall. 

15 After the incubation, washing is carried out 

and the luminescence on the tube wall is measured. The 
amount of bTSH thus detected is proportional to the 
amount of the analyte in the patient sample. 

The reaction procedure described can however 

20 be varied specifically with regard to the concentration 

of the components, pipetting sequence, etc. 

Compared with the method of determination 
described at the outset for anti-TSH .receptor 
autoantibodies, the method according to the invention 

25 has the following advantages : 

x - For use in the test according to the 

invention, the bovine TSH used as competitor need be 
neither purified nor labelled and instead the bovine 
TSH extracted in one step from, bovine pituitary as 

3 0 crude homogenate can be used. This reduces the danger 

of a loss of activity as a result of specific 
purification and labelling steps, and a maximum 
specific receptor binding activity is ensured. 
2 - In contrast to the known methods, the 

3 5 bound/free separation is effected not by centrif uging 

but by simple, conventional washing of the test tubes. 
This is faster, more economical and more convenient and 
is thus a considerable handling advantage for the user. 

The restriction on the use of radioactive 

40 labels which exists in the known test is absent in the 
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method according to the invention. Since the 

competitor need not be directly labelled, there is no 
need to take into account the impairment of the. 
receptor binding activity of the competitor. The 
5 labelling of an antibody as a tracer is very much less 

problematic than the labelling of bTSK as competitor. 
The interaction of an antibody with an antigen takes 
place with participation of only a small part of the 
antibody, with the result that a large part of the 

10 antibody can be chemically changed without this 

influencing its immunoreactivity . On the other hand, 
the receptor binding is very much more complex and very 
much more sensitive to external - effects, as may be 
produced by the introduction of a label . 

15 4 . Since no centrifuging is carried out in the 

method according to the invention, there are no related 
measurement errors which are attributable, for example, 
to different protein concentrations in the samples to 
be measured and an associated unspecific pelletization 

2 0 of the tracer and which may occur in the known method. 
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Claims 
1 . 



Method for the rW 
. o f a fluid Lt; 6 ^-"- of an analyfce 

-termination reagent^ ' ^ -hich one or 1 
con tain ^ (s) "Mch contains or 

; a Predeterminer? . 
b) = til e 

i i,; predeter <^ amount of 

the e :: iSS b ° Und * 'he bin der ^"T^ <*> which 

correlated with g *° the binder (B > < 

^« (A) an d/or i ts lm a UltaneOUS of t £ 

competitor (K) being lab T° Unt ±n «*■ «n*le th 

Celled, w * la a bSl 1 1 -' - being ^ 

t?ualif a f-;.._ _ ^ label u^-; ur 



Simultaneously or „ K ° n mi *ture ie „ 

which a ° su ^eguently with a " reac ted 

. Cn a substance !lrrm / * a soll d phase to 

e ' th e amount of liquid reaction 

solid phas- < ,, he Com Petitor fjc) k . ° n 

mean ^termined in a m } b ° Und to the 

° f Physi -1 and/or c hem ^ Per - ^ 

bound to said com T , hemiCal detection of the 

amount COm Petxtor , ^ Cile 

ores! S3id Com P-titor (K ) [l " dete ^ined 

^gui d reac C - on of the solid * n 

-—nation ^ ™- -Pie £ 

^cubated together until Th* t0 a) ^ b) are 
3nal ^e (A) and of ^ «=he concentrations o£ t " 

bound t-o c °mpetito>- 7m . the 

, t0 thS bin der (B) , have re : ^ not 

reached e ssentially 
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constant values. 

3. Method according to Claim 1 or 2, 
characterized in that, during its binding to the solid 
phase or thereafter, the competitor (K) is labelled 

5 with a labelled reactant (Label) which binds to the 

immobilized competitor (K) but not to the solid phase. 

4. Method according to Claim 3, characterized in 
that the labelled reactant (Label) is used in the form 
of a further liquid reagent. 

10 5 . Method according to any of Claims 1 to 4 , 

characterized in that the competitor (K) or the 
labelled reactant (Label) are directly labelled with a 
radioactive isotope, an enzyme, a substrate of an 
enzyme reaction, ,a fluorescent label or a 

15 chemiluminescent label . 

6 . Method according to any of the preceding 

Claims, characterized in that the analyte (A) is a 
biologically active substance having antigen or hapten 
character. 

20 7. Method according to Claim 6, characterized in 

that the analyte (A) is an antibody or autoantibody. 
8 . Method according to any of the preceding 

Claims characterized in that the competitor (K) is a 
biologically active substance having antigen or hapten 

25 character. 

9 . Method according to any of the preceding 
Claims, characterized in that the binder (B) is a 
biological receptor for the competitor (K) or for the 
analyte (A) , which receptor is obtained from biological 

3 0 material or prepared by genetic engineering. 

10. Method according to any of the preceding Claims, 
characterized in that it is carried out as a method for 
the determination of the total amount of the analyte 
(A) present in the sample . 

35 ii. Method according to any of the preceding Claims, 

characterized in that the substance (Imm) for the 
selective immobilization of the competitor (K) not 
bound to the binder (B ) is a monoclonal antibody 
against the competitor (K) . 

40 12. Method according to any of Claims 1 to 11, 
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characterized in that the labelled reactant (Label) for 
labelling the immobilized competitor (K) is a 
monoclonal antibody against the competitor (K) or an 
antibody fragment whose binding to the competitor (K) 
5 is net impaired by the immobilization of the competitor 

(K) on the solid phase and does not interfere with this 
immobilization . 

13. Method according to any of the preceding Claims, 
characterized in that the substance (Imm) for 

10 immobilization of the competitor (K) and the labelled 

reactant (Label) are chosen so that a) immobilization 
and/or labelling of those constituents of the 
competitor (K) which are bound to the binder is 
prevented, and/or that they b) do not lead to the 

15 release of the bound constituents of the competitor (K) 

from its bond to the binder (B) . 

14. Method according to any of the preceding Claims, 
characterized in that the solid phase used is the wall 
of a coated test tube. 

20 - 15. Method according to any of the preceding Claims, 

characterized in that it is carried out as a method for 
the determination of anti-TSH receptor autoantibodies 
(A) in a patient serum by using 

a standardized TSH receptor preparation or TSH 

25 receptor preparation which can be calibrated in 

conjunction _ with carrying out the method . of 
determination, as binder (B ) , 

a standardized TSH preparation or a TSH 
preparation which can be calibrated in conjunction 

3 0 with carrying out the method of determination, as 

competitor (K) , 

a first monoclonal anti-TSH antibody as substance 
(Imm) for the selective immobilization on the solid 
phase and 

35 - a further monoclonal anti-TSH antibody or a 

labelled fragment of such an antibody, as the- labelled 
reactant (Label) , which binds TSH to a different region 
of the immobilized competitor (K) from the first 
antibody used for immobilization, with formation of a 

4 0 TSH sandwich, and has a label in the form of a 
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nonradioactive label. 

16. Method according to Claim is, characterized -: n 
tha. the TSH receptor is used as binder (B) in the form 

■ or a porcine TSHr preparation and the competitor (K) is 
5 used in the form of a bovine TSH preoaration 

17. Method according to Claim 16, characterized in 
that the porcine TSH receptor preparation is used in 
the form of a crude extract of porcine thyroid 
membranes and the bovine TSH preparation is l ikewise 

10 used m crude form. 
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